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ABSTRACT 
This report presents the results of an examination of electroslag 
groove welds on the Girard Point approach span pier caps. 
Nondestructive tests and an evaluation of the defects and fracture 
resistance of the weldments indicated that it was desirable to retrofit 
three of the electroslag groove weld joints by coring out the suspect 
region. 
No other retrofitting appears to be needed at the present time. 
Recommendations are also provided for future inspection. 
iii 
1. INTRODUCTION 
Sample cores removed from the Girard Point approach pier caps indi-
cated that the electroslag welds had low levels of absorbed energy. At 
0° F, the average absorbed energy was 4.5 ft-lbs., and this only increased 
to 10 ft-lbs. at 38° F. (l) Table 1 summarizes the test .data reported in 
Ref. 1. 
Neither core removed from two pier caps exhibited evidence of grain 
boundary fissuring. However, the poor performance experienced with elec-
troslag weldments and the low absorbed energy of the two sample cores 
demonstrated the desirability to carry out nondestructive tests of the 
Girard Point pier caps containing electroslag welds. 
This report provides the results of the nondestructive examination of 
the bottom tension flanges of 24 pier caps of the northbound and south-
bound approaches. 
Figure 1 shows the plan and elevation of the section containing the 
suspect pier caps. 
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2. FIELD INSPECTION AND NONDESTRUCTIVE TEST RESULTS-
Pittsburgh Testing Laboratories performed nondestructive tests 
on 48 bottom flange tension welds of 24 pier caps of the Girard 
Point Bridge approach ramps. The results of these examinations are 
given in Appendix A and summarized in Table 2. 
The welds checked on the Northbound and Southbound flanges 
of pier caps 22, 23 and 24 did not appear to be electroslag weldments 
when examined with the ultrasonic probe. No significant discontinuities 
were detected in any of the twelve welds inspected. 
Table 2 summarizes the results of the ultrasonic inspection 
detailed in Appendix A. 
The only rejectable discontinuities were observed in the following 
locations. 1) The north weldment of P28 Southbound with a + 4Db 
defect. 2) Theso~th weldment of P28 Southbound with a +7Db defect 
and 3) The north weldment of P30 southbound with a + 7Db defect. 
Other defects were observed in several weldments but were very small 
as the defect rating varied from +lODb to +20Db. None of these defects 
appear to be significant, considering the experience with other electroslag 
weldments. In November 1979, J. W. Fisher an~ A. W. Pense made a site 
inspection and polished and etched the flange edge of the North weld 
of Pier 25 No~thbound. Figure 2 shows the polished and etched edge 
of the flange. This examination indicated that weld passes had been 
made on the fusion line of the electroslag weldment. 
Also examined was the north weld of Pier 30 Southbound. 
Figure 3 shows the top surface of the ilange between the edge of the 
flange and the web-flange connection. Figure 4 shows the edge of the 
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flange. Both Figs. 3 and 4 indicated extensive evidence of weld repair 
at the flange tip and small porosity was apparent in the weld passes. 
Figure 3 also shows fusion line passes along the length of the weldment. 
It was also observed that no significant indications were found 
in Southbound Pier Cap 25 and Northbound Pier Cap 27 where the sample 
cores were removed and their destrUctive examination revealed no grain 
boundary cracking. Hence, the reliability of the ultrasonic e~amination 
was confirmed at these locations. 
It was the intent to examine the original nondestructive records 
and compare the results of this study with the radiographs of questionable 
weldments. Unfortunately, these could not be located and were not 
available. 
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3. ANALYSIS AND EVALUATIONS OF DEFECTS 
All of the defects detected in the weldments of the Girard Point pier 
caps were embedded in the weldments. No surface defects were detected. The 
stress intensity factor for these defects will ·be bounded by the solution: 
~ a ;n:a::- < K < a 1'1Ta2 'IT 1 - - (1) 
where a1 is the radius of a penny-shaped corner crack, and a 2 is the half 
width of an embedded longer flaw. 
The lower bound fatigue crack growth threshold observed with the 
1'1eadville electro slag weldments is 2. 6 ksi /i;i)2) Assuming this is equally 
applicable to the Girard Point Bridge weldments provides the following 
crack sizes necessary for crack propagation: 
= 0.33 in. (2a) 
aZTH = 0.14 in. (2b) 
Only the discontinuities -with defects ratings of +4 and +7Db appear 
to be susceptible to fatigue crack growth. 
As was noted in Ref. 1, the critical crack sizes for a critical 
stress intensity factor K = 50 ksi /iii". would be: 
c 
= 0.78 in. 
= 0.32 in. 
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with the stress equal to a yield point value of 50 ksi. Hence, all de-
fects smaller than those defined by Eqs. 2a and 2b will not only be below 
the crack growth threshold, but will also have a significant margin of 
safety against fracture. 
-5-
4. RECOMMENDATIONS 
The results of the studies carried our indicate that three 
weldments in the Girard Point Pier Caps need to be retrofitted. These 
weldments are identified as: 
(a) Pier 28 Southbound North Weldment + 4Db 
(b) Pier 28 Southbound South Weldment + 7Db 
(c) Pier 30 Southbound North Weldment + 7Db 
(1) It is recommended that these joints be retrofitted by removing 
the defects with a hole saw. The discontinuities in Pier 28 South-
bound are between 3/4 in, and 1 5/8 in. long. Both of these defects 
can be removed with a 2 in. core. 
The discontinuity in Pier 30 is 2 1/8 in. long and it is 
recommended that a 2 1/2 in. core be removed. After the cores are 
removed, the holes should be ground smooth and their edges checked with 
liquid penetrant to insure that no portion of the defect extends 
beyond the hole. 
(2) None of the defects pose any immediate danger or concern •. It 
is recommended that the retrofit be carried out within the next two 
yea·rs. 
(3) None of the remaining discontinuities need to be retrofitted. 
However, it is r·ecommended that the following weldments be ·reexamined 
with an ultrasonic probe in 1985 to ascertain whether or not they have 
changed. 
(a) Pier 25 Northbound North Weld 
(b) Pier 28 Northbound South Weld 
(c) Pier 30 Southbound North Weld 
(d) Pier 33 Northbound South Weld 
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TABLE 1 
CHARPY V-NOTCH TEST DATA FOR GIRARD POINT PIER·CAPS 
Absorbed Lateral 
SEecimen Energy ExEansion 
(ft-lbs .• ) (mils) 
P25S2-l 5 3 
P25S2-2 5 4 
P25S2-3 4 2 
P25Sl-l 3 .3 
P25Sl-2 4 3 
P25Sl-3 4 5 
P25Sl-4 4 4 
P25S3-l* 11 9 
P25S3-2* 10 8 
P25S3-3* 9 4 
P27Nl-l 4 3 
P27Nl-2 6 4 
P27Nl-3 5 3 
P27N2-l 5 2 
P27N2-2 4 4 
P27N2-3 5 4 
*Tested at 38 9 F, all other specimens at 0° F 
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Pier 21 N 
s 
Pier 22 N 
s 
Pier 23 N 
s 
Pier 24 N 
s 
Pier 25 N 
s 
Pier 27 N 
s 
Pier 28 N 
s 
*Length 
Pier 29 N 
s 
Pier 30 N 
s 
Pler 31 N 
s 
TABLE 2 
SUMMARY OF ULTRASONIC TEST RESULTS 
Southbound 
OK 
OK 
Not ES OR 
Not ES OK 
Not ES OK 
Not ES OK 
Not ES OK 
Not ES OK 
OK 
Core* OK 
OK 
+ 20Db OK 
+ 4Db (3/4")-'ft* 
+ 7Db ( L5/8")*.* 
OK 
+ 20Db OK 
+ 7Db (2 1/8")** 
+ 16Db Full Width 
(Check 1985) 
OK 
OK 
· Northbound 
Pier 21 N 
s 
Pier 22 N 
s 
Pier 23 N 
s 
Pier 24 N 
s 
Pier 25 N 
s 
Pier 27 N 
s 
Pier 28 N 
s 
Pier 29 N 
s 
Pier 30 N 
s 
Pier 31 N 
s 
OK 
OK 
Not ES OK 
Not ES OK 
Not ES OK 
Not ES OK 
Not ES OK 
Not ES OK 
+ lODb (check 1985) 
OK 
OK Grass in West Half 
Core OK 
+ 20Db Thin Plate FL OK 
+ 9Db not in weld 
+ 20Db OK 
+ 20Db Thin Plate FL OK 
OK 
OK 
Few+ 20Db OK 
OK 
*Core removed for e~amination and tests (see Ref. 1 and Table 1) 
**Indicates length or defect suggested for removal 
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TABLE 2 (continued) 
Southbound Northbound 
p 32 SB N + 18Db OK NB N OK 
s OK s OK 
p 33 SB N OK NB N + 17 Db OK 
s OK s +13Db ·to 16Db .· 
May not be ES 
(check 1985) 
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Fig. 1 Plan and Elevation of the Girard Point Approachs 
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Fig. 2 Ground and Etched Edge of Flange at Pier Cap 25NB 
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Fig. 3 Polished and Etched Top Surface of Bottom Flange at Pier 30SB 
Fig. 4 Ground and Etched Edge of Flange at Pier 30SB 
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